• 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Serial No 



Filed: 



In re Application of 



09/074,036 



05/06/98 



Grimwood, et al 



Docket No: TER-005 



Examiner: unknown 



Art Unit: 



2731 




For: APPARATUS AND METHOD FOR SYNCHRONIZING AN SCDMA UPSTREAM OR ANY OTHER 
TYPE UPSTREAM TO AN MCNS DOWNSTREAM OR ANY OTHER TYPE DOWNSTREAM 
WITH DIFFERENT CLOCK RATE THAN THE UPSTREAM 



Honorable Commissioner 
of Patents and Trademarks 
Washington, D.C. 20231 



Enclosed herewith for filing with respect to the above-identified application, please 
find fifteen (15) sheets of Formal Drawings comprising of Figures 1-24 (labeled on 
reverse side). 

The Commissioner is hereby authorized to charge any fees necessary at any time to 
keep this case from becoming abandoned to Deposit Account 06-0932 or credit any 
overpayments thereto. 



TRANSMITTAL OF FORMAL DRAWINGS 



Sir: 



Respectfully submitted, 




Dated: June 16. 1999 



Ronald Craig Fish 

Reg. No. 28,843 

Tel 408 778 3624 

FAX 408 776 0426 

Ronfpatents@worldnet.att.net 



RFOPivro 

JUN 2 9 1999 

Group 2700 




6243369 



O 

LL 



3 
O 




i 



BY ; 
DRAFTSMAN 


O.G. FIG. 


CLASS 
1 . 


SUBCLASS 



KILOFRAME 

SYMBOL #1 



SYMBOL #2 SYMBOL #3 BARKER / / "- — 

1 44 CHIPS 1 1 44 CHIPS 1 1 6 CHP | 448 CHIPS \ jj| 448 CHIPS 



KILOFRAME 
172 ^ 



144 CHIPS 



FRAME m 

FIG. 3 



FRAME #2 



FRAME#1024 



CUDS 
KILOFRAME 
BOUNDARY 



CU 
250v ( 

3 — y - 



NFRAMI 



ES< 



CUUS . 

KILOFRAME 1 
BOUNDARY ▼ 



DOWNSTREAM 
DELAY" 




UPSJREAM 
DELAY 




252 

RU US KILOFRAME 
BOUNDARY ALIGNED 
WITH RECOVERED DS 
BOUNDARY 

RECOVERED RUDS 
KILOFRAME BOUNDARY 

."TD" FOUND 
BY RANGING 

START OF RU 
US KILOFRAME 
TRANSMISSION 



SCDMA DS, SCDMA US 



FIG. 5 



O.G. ^0- 

CLASS | SUBCLASS 



[draftsman 1. 



(SYNC MESSAGE 
INCLUDES SAMPLE 
OFT1MESTAMP 256 >CU 
COUNTER, ) I 

CMTS_SYNC_TS) \ 

CMTS SENDS 
SYNC MESSAGE 



CMTS_KF_TS 
CMTS_SYNC_TS 

(CMTS SAMPLES 
TIMESTAMP COUNTER 
AND SENDS TO RU IN UCD 
MESSAGE, CMTSKFTS) 

CMTS US 
KILOFRAME BOUNDARY 

B 




(LOCAL KF COUNT 
RU / RESET TOO) 

260 -^1 RU POWER-UP US 

.Mr— KILOFRAME BOUNDARY 
DOWNSTREAM flRU' TS ^ — (RU SAMPLES 
DELAY'-... C\ | -"ru f LOCALKF 

— -lI- L ^ I ococix/cq COUNTER AT 




ADJUSTMENT*), tf^RECBVES 
264 y 



I ) DSSYNC SYNCARRVAL, 
MESSAGE RU_TS) 



J Vx 

\J DOWNSTREAM 258^ \ a-* Mtss/\uc nu_^ 
IS DELAY*" I I ^ DESIRED RU US 

J R «!t^ WLOFRAME 

266 T ' BOUNDARY 

267 TD -, ^ rD " PC,UND 
ft ! BY RANGING 

STARTOF RU 

| US KILOFRAME 

_ J TRANSMISSION 

^-UPD 



269 



UPSTREAM 
. -'DElAY 



262 



FIG. 6 



r 



300 



WAIT FOR UPSTREAM & 
DOWN STREAM CLOCK SYNC 



I 



^302 



MAC LAYER PROCESS LOOKS FOR UCD AND 
SYNC MESSAGES AND WAITS FOR ONE UCD 
AND ONE SYNC MESSAGE TO ARRIVE 



306 




304 



305 



WAIT FOR SECOND UCD MESSAGE AND I 
1 CALCULATE TIMEBASE_CONVERSION_FACTOR| 
• J 



308 



CU TIMESTAMP 
COUNTER 
CLOCK AND RU 
LOCAL KILOFRAME 
COUNTER CLOCK 
PHASE LOCKED 



COMPUTE RU UPSTREAM KILOFRAME BOUNDARY 
ADJUSTMENT PER EQUATION (5) AND SHIFT RU 
UPSTREAM KILOFRAME BOUNDARY 



^310 



WAIT FOR AT LEAST ONE UPSTREAM KILOFRAME 
TO PASS AND THEN PERFORM RANGING (IF A 
PREVIOUSLY DETERMINED TD IS AVAILABLE, USE 
IT AS A STARTING VALUE FOR TD). STORE NEW 
TD IN NVRAM 



FIG. 7 



sy : 



SUBCLASS 



TIMESTAMP INTERVAL IN FEC 
FRAMES 



— 320 



337 L, 

BYTE 
C LOCK 

335^ 




ADJUSTMENT 



64QAM- 
332- 
9394- 

6405- 



322 



MAC 
HEADER 
LEN FIELD 

^346 



(LEN+6)* 
(188/184)+1 



342 



MSGBYTES 



40 



COUNT<MSGBYTES 

INSERTION COUNT _ 0 
LOGIC COUNT-0 

COUNT>MSGBYTES 



HOLD 
MAC 

348 v 
SEND 
SYNC 



350^ 
SEND 



352 



T 



344 



FIG. 8 



TABLE 1 64 QAM SYNC START POSITION ADJUSTMENTS 



SYNC START POSmON IN BYTES 


SYNC ADJUSTMENT IN FEC FRAMES 


0-5 


2 


155-167 


4 


167-183 


2 



FIG. 9 



TABLE 2 256 QAM SYNC START POSITION ADJUSTMENTS 



SYNC START POSmON IN BYTES 


SYNC ADJUSTMENT IN FEC FRAMES 


0-2 


6 


3-5 


7 


155-160 


1 


161-166 


2 


167-172 


3 


173-178 


4 


179-184 


5 


185-187 


6 



FIG. 10 



AT RESET, INITIALIZE THE 
DOWNCOUNTER SO THAT 
THE SYNC MESSAGE WILL 
BE SENT DURING THE 
FIRST MPEG PACKET OF 
THE NEXT FEC FRAME 
STARTING AT A KNOWN 
POSITION IN THE MPEG 
PKT 



— 360 



SEND THE SYNC MESSAGE 
STARTING AT THE KNOWN 
POSITION IN THE FIRST 
MPEG PACKET 



I 



362 



RELOAD THE DOWNCOUNTER 
WHEN IT GETS TO ZERO WITH 
THE VALUE SPECIFIED BY 
THE CALCULATION OF 
EQUATION (9) AND A TABLE 
LOOKUP OF THE REQUIRED 
ADJUSTMENT FACTOR BASED 
UPON THE CALCULATED 
START POSITION AND CALC. 
NUMBER OF BYTES TILL 
NEXT SYNC MSG 



— 364 



I 



COUNT DOWN BYTES AND 
SEND MAC MESSAGES DURING 
COUNTDOWN. FOR EACH MAC 
MESSAGE, CHECK IF ITS LENGTH 
EXCEEDS THE NUMBER OF BYTES 
TILL THE NEXT TIMESTAMP 
INSERTION. IF IT IS LARGER, SEND 
STUFF PACKETS OR MPEG NULL 
PACKETS UNTIL THE COUNTER 
REACHES ZERO 



— 366 



1 



r 



368 



SEND SYNC 
MESSAGE 



t r 



370 



RELOAD THE 
DOWNCOUNTER 
WITH THE NEW 
CALCULATED 
NUMBER OF 
BYTES 



FIG. 11 



1 



394- 



UPSTREAM 
SYNTHESIZED 
CLK (57 MHz) 
390 



CNT 


398^ 






.! 

RST 


r 



^ REG 

>> LD 



24 



/ ^ CYCLE 
' " COUNT 



"X^396 



D 



LD TC 
G ATE /f J CNT 



384 
382 





INTERUPT 
(TO MAC) 



^380 



DOWNSTREAM 
RECOVERED 
BIT CLOCK 
OR SYMBOL 
CLOCK 



FIG. 12 



approved" 

BY 

DRAFTSMAN 1 



CLASS 



SUBCLASS 




v * £4 t f 


O.o. FIG. 1 


1 


CLASS 


SUBCLASS J 




1,.. 






< CD O 

00 00 00 



d 

UL 



d 





0»G- FIQ- 1 


| BY 


r^i ace 




IDhrvrYSeiAN 


1 





r 




CNJ 

O) O 

r U-k7_o . 



CO -J 



— m o 



CM 



o 
^ o 




O o 




2488-2495 


2472-2479 


2456-2463 


■2487 


-2471 


2455 


2480 


2464' 


2448- 


■9983 


9967 


-9951 


9976 


9960- 


9944 


■9975 


9959 


-9943 


9968- 


9952- 


9936- 



• •• 



cc dc O 

LU UJ 

\- > 
? o 



8o» 

cc 



So 

UJ 



o 

CO 

ay 

VJ 





in 


ay 






in 


O) 


ay 


ay 




i 






00 


i 

CVJ 


CO 


CO 


in 




ay 


ay 


Tt 






CO 






CO 


CO 


in 


o> 




ay 




■ 


i 


CO 


o 






CO 




o> 


ay 


ay 








in 


ay 


CO 


CD 




CO 






Tt- 


CVJ 
1 


CVJ 


CVJ 


CO 


■ 

CVJ 


■ 

CO 


CO 




$ 


CVJ 


CVJ 


CVJ 






in 


CO 






CVJ 
1 


CVJ 
1 


CVJ 


o 




1 

CO 




$ 




CVJ 


CVJ 


CVJ 



••• 



m a 



CO 

to 




LU 



CO ^ en 
<=> °0 uj 

" ? 
UJ oc 
> ii! 

°s 



o 

03 
>- 

co 

00 



< 
tr 



. OC 



oo 
ll 

UJ 



< 

oc 



^ <o W W CD UJ 

ii 1i ^ 5 J p- 

O _l 5 5 (/) w 



CVJ 
CVJ 

O 



UJ 



cn 



CO 

as-* 

81 





Q.G. FIG- 


' bv i 




GI K3f*1 ACQ 









• # 



CU RU 




FIG. 23 



APPROVED 


•O.G. FJQ. 


BY 


CLASS 


SUBCLASS 


©RAFTSMAN 







t 




O 



CO 
LU 



LU 

LU 

> 

CO LU 

^ LU 

2 oc 



CM 
OO 



O 
CO 
CO 



ZD 
Q- 


LO 


UJ 
LL. 


1. 


CO 


o 




Q 




-j 



-J 




LO 
LO 



O 
O 



CO 



t- CD 



g CM 



EC 

O < 
u_ O 
X o 




